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Abstract 
This study investigates the effects of two prior knowledge activation strategies, namely, 
mobilisation and perspective taking, on learning. It is hypothesised that the effectiveness of these 
strategies is influenced by learners’ prior domain knowledge. More specifically, mobilisation is 
expected to be the most effective activation strategy at lower levels of prior knowledge. 
Mobilisation is a bottom-up oriented strategy that serves a broad stage-setting function. It 
provides learners with a relevant context in which new information can be integrated, which 
might be especially beneficial for learners with lower levels of prior knowledge to help them 
extend their limited knowledge base. As prior knowledge increases, perspective taking is 
expected to become the most effective strategy for activating learners’ prior knowledge. 
Perspective taking is a top-down oriented strategy that results in the activation of a 
corresponding schema. This schema guides the selection and processing of information relevant 
to the schema, which might especially support learners with higher levels of prior knowledge to 
refine their already elaborated knowledge base. The effectiveness of the activation strategies (in 
terms of learning task performance) was indeed influenced by learners’ prior knowledge in the 
hypothesised direction.  
 
Keywords: prior knowledge activation, mobilisation, perspective taking, prior knowledge  
 Adapting prior knowledge activation  3 
Adapting Prior Knowledge Activation: Mobilisation, Perspective Taking, and Learners’ Prior 
Knowledge 
Prior knowledge activation has strong facilitative effects on learning. Chi, de Leeuw, 
Chiu, and LaVancher (1994), for example, activated students’ prior knowledge by encouraging 
them to self-explain each sentence of an expository text about the human circulatory system. 
Students in the control group read the same text twice without being asked to self-explain. 
Before and after reading the text, students’ knowledge about the circulatory system was assessed. 
Students who relied on their prior knowledge while self-explaining revealed higher knowledge 
gains than students who simply read the text twice. Prior knowledge activation –in this case by 
means of self-explanation– facilitated the integration of information presented in the text with 
existing knowledge, which benefitted learning and understanding.   
The present study investigates the effects of two prior knowledge activation strategies, 
namely, mobilisation and perspective taking. More specifically, it is investigated how the 
effectiveness of these activation strategies is influenced by learners’ prior knowledge. The 
structure of the introduction is as follows. First, the facilitative effects of prior knowledge 
activation on learning are described. Here, special attention is paid to the effects of mobilisation 
and perspective taking. Second, it is hypothesised how the effectiveness of mobilisation and 
perspective taking is influenced by learners’ prior knowledge. 
Prior Knowledge Activation  
If learners activate their prior knowledge, this knowledge is brought from long-term 
memory to working memory providing learners with what Mayer (1979, p. 134) called “...an 
assimilative context of existing knowledge...”. However, the availability of prior knowledge is 
not sufficient to reach higher learning outcomes. Learners should actively use the available prior 
 Adapting prior knowledge activation  4 
knowledge by establishing relationships between the assimilative context held in working 
memory and new information (Mayer, 1979). So, prior knowledge provides learners with a 
relevant context in which new information can be integrated.    
In line with Chi et al. (1994), many studies have provided evidence for a strong positive 
impact of prior knowledge activation on learning. De Grave, Schmidt, and Boshuizen (2001) 
used problem-based discussion to activate students’ prior knowledge. Students collaboratively 
discussed a problem of blood pressure regulation or of vision, and tried to find explanations for 
these problems relying on their prior knowledge. Students who discussed the process of blood 
pressure regulation recalled more information from a text about this topic than the control group 
that discussed the text-irrelevant topic of vision. However, it cannot be excluded that these 
beneficial effects were also influenced by the group discussion process that might have provided 
some group members with new information. To prevent this possible confounding effect, in the 
present study, mobilisation and perspective taking are used in which learners activate their prior 
knowledge individually. These strategies are outlined in the following sections. 
Mobilisation  
A well-known technique for activating prior knowledge is mobilisation where learners 
are encouraged to bring to mind all knowledge they have in a certain domain (Peeck, 1982). 
Machiels-Bongaerts, Schmidt, and Boshuizen (1993) asked students in two experimental groups 
to mobilise either names of US states or names of US presidents. A control group mobilised 
names of composers. Subsequently, all students studied a list containing the names of 32 US 
states and presidents. Each item on the list was presented for a fixed amount of time. Both 
experimental groups showed higher recall scores than the control group. This higher recall was 
entirely caused by enhanced recall of items of the mobilised category; the presidents group 
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recalled more president names than the group that mobilised state names or the control group, 
whereas the states group outperformed both other groups in recall of state names. These findings 
indicate that mobilising prior knowledge specifically facilitates the recall of information relevant 
to the activated knowledge. 
In another study, Machiels-Bongaerts, Schmidt, and Boshuizen (1995) encouraged 
students to mobilise all knowledge they had about the fishery policy of the European Union and 
its consequences. A control group activated prior knowledge about a neutral topic (i.e., tennis). 
Subsequently, all students studied a text describing the effects of the restrictive EU fishery policy 
on a small imaginary fishermen’s village. The text contained information about the background 
of the fishery policy and its consequences (e.g., a rise in unemployment) that were expected to 
correspond to the activated prior knowledge of the experimental group. Furthermore, the text 
contained information that provided additional, new information (e.g., an alternative income 
source) that became important in light of the activated prior knowledge. The experimental group 
outperformed the control group in recall of information from the text. This higher recall was 
caused by enhanced recall of information that was explicitly activated and of the new 
information that became relevant in the context of the activated knowledge. By establishing 
relations between the activated prior knowledge and the new information, the integration of the 
new information into the existing knowledge base is facilitated (Mayer, 1979). So, mobilisation 
enables learners to bridge the gap between their prior knowledge and new information provided 
to them with beneficial effects on learning.  
Perspective Taking  
 Another strategy used to activate learners’ prior knowledge is perspective taking. This 
strategy is often investigated in the context of text processing and comprehension research where 
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participants are assigned a perspective from which a text should be read. In an old study, Pichert 
and Anderson (1977), for example, found facilitative effects of assigning a perspective from 
which a text had to be read. The text described the adventures of two boys in one of the boys’ 
homes while they were skipping school. It contained information that was relevant from the 
perspective of a potential homebuyer or a burglar. Before reading the passage, participants were 
instructed to take the perspective of either a homebuyer or a burglar, which was assumed to 
activate prior knowledge corresponding to the assigned perspective. After reading the text, a free 
recall test was administered. It was shown that information that was relevant to the assigned 
perspective was recalled better than perspective-irrelevant information.  
These results were replicated by Goetz, Schallert, Reynolds, and Radin (1983) who used 
an expanded version of the skipping school passage. Again, participants read the story from the 
perspective of a homebuyer or a burglar. After studying the text, participants rated the 
importance of sentences and tried to recall everything they could remember from the text. Text 
elements relevant to participants’ assigned perspective were rated more important and were 
recalled best. For the group that took the burglar perspective, burglar sentences were more 
important and recalled better than homebuyer sentences, whereas the opposite pattern was found 
for the group that read the text from the perspective of a prospective homebuyer. In addition, 
readers spent more time on sentences containing information that was relevant to their assigned 
perspective.  
Assigning a perspective from which a text should be read results in the activation of an 
appropriate schema that guides subsequent information processing. As a result of activating a 
particular schema, a distinction is made between information that is relevant to the previously 
activated schema and information that is irrelevant in this respect. Selective attention is given to 
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information corresponding with the previously activated knowledge. This results in the selection 
and in-depth processing of the schema-relevant information, which consequently leads to higher 
recall of that information. In contrast, information that is not in line with the assigned perspective 
will be ignored, and consequently not retrieved from memory (Pichert & Anderson, 1977). 
 It should be noted that perspective taking is used in a slightly different context in the 
present study than in the traditional text research. The perspective does not have to be kept in 
mind when being confronted with the learning materials (e.g., while reading a text) but during 
prior knowledge activation before the learning materials are presented. However, in this context, 
the assigned perspective is also assumed to activate a corresponding schema that subsequently 
guides prior knowledge activation.  
Mobilisation, Perspective Taking, and Learners’ Prior Knowledge  
Although both mobilisation and perspective taking have beneficial effects on learning, the 
way these effects are brought about seem to differ. Mobilisation is a bottom-up oriented strategy; 
learners can freely activate a set of concepts that are only loosely connected and have not yet 
developed into a coherent knowledge structure. When relationships are established between the 
activated set of concepts (i.e., framework) and the newly provided information, the information 
can be integrated in the framework (Ginns, Chandler, & Sweller, 2003; Kintsch, 1988). So, 
mobilisation serves a broad stage-setting function that provides learners with a relevant context 
(Peeck, van den Bosch, & Kreupeling, 1982), which helps them to extend their prior knowledge 
(Kintsch, 1988). Perspective taking, in contrast, is a top-down oriented strategy. Prior knowledge 
activation by means of taking a specific perspective results in the activation of a corresponding 
schema. This schema already represents relevant concepts and their interrelations (Anderson, 
1990). The activated schema guides the selection and processing of information relevant to this 
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schema (Pichert & Anderson, 1977), which is subsequently used to fill in gaps or update the 
schema. Therefore, perspective taking supports learners to further refine their prior knowledge 
represented in the activated schema.   
Because of the difference in the information processing procedures (i.e., bottom-up, top-
down) elicited by mobilisation and perspective taking, the effectiveness of these strategies is 
assumed to be influenced by learners’ prior domain knowledge. More specifically, mobilisation 
seems especially suitable for learners with lower levels of prior knowledge, whereas perspective 
taking is assumed to be more suitable as learners’ prior knowledge increases. At lower levels of 
prior knowledge, learners’ prior knowledge consists of a set of loosely connected concepts 
(Kintsch, 1988). If learners establish relationships between this set of concepts and new 
information provided to them, their prior knowledge increases (Ginns et al., 2003). Therefore, 
learners with lower levels of prior knowledge are assumed to benefit most from mobilisation, a 
strategy that provides them with a relevant context and helps them to elaborate on and extend 
their limited knowledge base. With increasing prior knowledge, however, learners might benefit 
most from a strategy that enables them to further refine their already elaborated knowledge base 
(i.e., schema) by filling in gaps and updating the schema (Goetz et al., 1983). Therefore, learners 
with higher levels of prior knowledge might benefit most from a top-down oriented strategy such 
as perspective taking.  
In sum, it is hypothesised that the effectiveness of mobilisation and perspective taking is 
influenced by learners’ prior knowledge in the biology domain. More specifically, it is expected 
that mobilisation is most beneficial for learners at lower levels of prior knowledge. As prior 
knowledge increases, the beneficial effects of mobilisation are expected to fade away and 
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reverse. At higher levels of prior knowledge, perspective taking is expected to be the most 
beneficial strategy for activating learners’ prior knowledge.  
Method 
Participants 
Sixty-three students (24 males and 39 females; mean age = 18.59 years, SD = 3.88) 
participated in this study. To guarantee differences in prior knowledge in biology, students from 
pre-university education (i.e., eleventh graders, n = 42) and students from higher education (i.e., 
nursing and physiotherapy students, n = 21) were asked to participate. They were paid €20 for 
their participation. A multiple regression with the factors prior knowledge activation strategy 
(mobilisation, perspective taking) and prior knowledge was used. Prior knowledge was included 
as a continuous variable to investigate the influence of learners’ prior knowledge on the 
effectiveness of mobilisation and perspective taking. Participants were randomly assigned to 
either the mobilisation condition (n = 32) or the perspective taking condition (n = 31).  
Materials 
Prior knowledge test. A prior knowledge test with questions on the circulatory system 
was administered to assess differences in prior knowledge. This paper-and-pencil test contained 
30 multiple-choice questions with four answer options that measured knowledge and 
understanding of the circulatory system. Questions were related to how blood flows through the 
body and the heart (e.g., When does blood flow from the atria to the ventricles?), how the heart 
functions (e.g., How does the electrical system of the heart work?), and related issues (e.g., What 
is the most common cause for heart failure?). One point was given for each correctly answered 
question on the prior knowledge test resulting in a maximum score of 30 (M = 16.51, SD = 5.01). 
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Participants’ scores ranged from 8 to 27. Reliability of the prior knowledge test was α = .76 
(Cronbach’s alpha). 
Prior knowledge activation picture. Prior knowledge activation was initiated by means of 
a picture that illustrated the electrical system and the functioning of the heart. This picture is 
presented in Figure 1.  
[Insert Figure 1 about here] 
Learning tasks. The learning phase consisted of seven learning tasks, designed according 
to the principles of the four-component instructional design model (Van Merriënboer & 
Kirschner, 2007). The first learning task was a worked-out example that contained the main 
principles necessary to solve the remaining learning tasks. It described how blood flows through 
the heart and the body, how the electrical system of the heart works, and how this electrical 
activity is related to the functioning of the heart. After the worked-out example that contained 
high built-in learner support, four tasks with diminishing learner support were presented. Learner 
support was provided by using two completion problems and two reversal problems. In the first 
completion problem, three solution steps were already given and participants had to complete the 
remaining three solution steps to solve the problem. In the second completion problem, all 
solution steps were given in a random order and had to be rearranged by the participants to solve 
the problem. In the Appendix, these two types of completion problems are illustrated by applying 
them to the same problem. The two reversal problems provided the correct solution to the 
participants, who had then to use backward reasoning to explain why this solution fitted the 
problem posed. For example, a graph that illustrated the volume of blood in the ventricles of the 
heart was presented. In addition, three illustrations of the heart that represented a particular phase 
in the heart cycle (i.e., systolic phase of the atria, systolic phase of the ventricles, and diastolic 
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phase of the heart) were provided. The correct answer concerning which of these three 
illustrations represented the blood volume in the graph was given and participants had to explain 
why this particular illustration fitted the graph. The last tasks in the sequence were two 
conventional problems without any support (i.e., no solution steps or correct solutions were 
provided). For example, participants were asked to describe the different activities that occur 
during the systolic phase of the ventricles. 
Transfer test tasks. The test phase consisted of six transfer tasks. These transfer tasks 
required participants to apply the principles learned during the learning phase, and were used to 
assess participants’ knowledge and understanding of the electrical system and the functioning of 
the heart. For example, participants had to explain how shrinking of the valves between the left 
atrium and ventricle as a result of endocarditis can lead to unconsciousness. Reliability of the 
transfer tasks was α = .59 (Cronbach’s alpha). 
Scoring 
 Performance. For each learning task and transfer task, partial credits were given for a 
correct solution step. For example, if a task contained four solution steps, ¼ point was given for 
each correct solution step resulting in a maximum score of 1 for each task. The maximum scores 
in both the learning phase and the transfer phase were six. 
Mental effort. Mental effort was measured using the mental effort rating scale of Paas 
(1992). Participants rated their invested mental effort on a 9-point scale ranging from ‘very, very 
little effort’ (1) to ‘very, very much effort’ (9). This measure provided an indication of how 
much mental effort participants had to invest to complete the prior knowledge test, activate their 
prior knowledge, and solve each learning task and transfer task. 
 Adapting prior knowledge activation  12 
Time-on-task. For each learning task and transfer task, time to solve the task was 
automatically recorded. 
Activated knowledge. Activated knowledge was measured by analysing think-aloud 
protocols recorded in a randomly selected subset (n = 15) of all participants. The protocols were 
registered during prior knowledge activation using a headset and Audacity version 1.2.6 
(http://audacity.sourceforge.net), and provided information on the knowledge that was activated 
by the participants. The think-aloud protocols were scored according to a coding scheme for 
determining relevancy and correctness of the activated prior knowledge. This coding scheme 
contained all important concepts necessary for solving learning tasks and transfer tasks. The 
worked-out example was used to distinguish these important concepts (e.g., Purkinje fibers, 
ventricles) and relations between these concepts (e.g., electrical activity in the His bundle is 
conducted to the Purkinje fibers, blood flows from the ventricles to the pulmonary artery and the 
aorta if the ventricles contract). Two independent raters scored the number of concepts, the 
number of relations, and the number of correct relations using the coding scheme. Interrater 
reliability was r = .97 (intraclass correlation). 
Procedure 
To avoid potential interference with prior knowledge activation, the prior knowledge test 
was administered at least five days before the experiment. In the experimental session, prior 
knowledge was activated once before participants started to work on the tasks. Prior knowledge 
activation was initiated by the prior knowledge activation picture that illustrated the electrical 
system and the functioning of the heart. This picture was presented on a computer screen for 5 
minutes. Instructions given to participants depended on the assigned condition. Participants in 
the mobilisation condition were instructed as follows: “…bring to mind everything you know 
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about the electrical system and the functioning of the heart using the picture presented on the 
screen. How does the electrical system of the heart work? And what happens in the heart as a 
result of the electrical activity? Try to establish relations between the different things you 
already know…” Participants in the perspective taking condition were given the same 
instructions but were additionally encouraged to “…take the perspective of a blood cell that 
travels through the heart and meanwhile explains how the different parts of the heart work 
together...” So, the perspective taking instructions used in this study could be considered as a 
structured way of mobilising prior knowledge from an assigned perspective. Think-aloud 
protocols were recorded for a subset of all participants.  
Subsequently, the learning phase started. First, all participants studied the worked-out 
example by reading the provided information carefully. Then, participants completed the two 
completion problems, worked on the two reversal problems, and solved the two conventional 
tasks. After finishing the learning phase, the transfer phase started in which participants solved 
the transfer tasks  
Participants rated the amount of mental effort they had to invest (a) after completing the 
prior knowledge test, (b) after activating their prior knowledge by means of mobilisation or 
perspective taking, (c) after each learning task, and (d) after each transfer task. All tasks and 
mental effort scales were presented on the computer screen. Participants were allowed to work 
on the tasks at their own pace.  
Results 
Multiple regression analyses were used to analyse the effects of mobilisation and 
perspective taking on performance and mental effort depending on learners’ prior knowledge. 
The dichotomous variable prior knowledge activation strategy and the continuous variable prior 
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knowledge were used in the analyses. In addition, the interaction term for prior knowledge and 
activation strategy was created by multiplying the centred scores on the prior knowledge test 
with the centred dichotomous values of the prior knowledge activation strategy (mobilisation =  
-1; perspective taking = 1). The variables involved in the interaction were centred to prevent 
unstable estimations as a result of multicollinearity (Field, 2005). For all statistical tests, a 
significance level of .05 was maintained. Table 1 provides an overview of the means and 
standard deviations for performance, mental effort, and time-on-task for the learning phase and 
transfer phase. 
[Insert Table 1 about here] 
Performance 
 In order to investigate whether mobilisation and perspective taking had differential 
effects on performance depending on learners’ prior knowledge, the interaction between prior 
knowledge and prior knowledge activation strategy was examined. An interaction effect between 
prior knowledge and activation strategy was found on learning task performance (B = .057, SE B 
= .027, β = .213, p < .05). At lower levels of prior knowledge, activation through mobilisation 
was most beneficial for learning task performance. With increasing prior knowledge, this 
advantage of mobilisation faded away and reversed. At higher levels of prior knowledge, 
activation through taking a specific perspective became more beneficial than mobilisation (see 
Figure 2).  
[Insert Figure 2 about here] 
 In addition to the interaction effect of prior knowledge and activation strategy, a main 
effect of prior knowledge was found on learning task performance (B = .161, SE B = .027, β = 
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.600, p < .001) and transfer test performance (B = .112, SE B = .025, β = .474, p < .001). As prior 
knowledge increased, performance on learning tasks and transfer tasks also increased.  
Mental Effort  
 When testing the influence of learners’ prior knowledge on the effectiveness of 
mobilisation and perspective taking, no interaction between prior knowledge and activation 
strategy was found on mental effort. However, a main effect of prior knowledge was found on 
invested mental effort during the learning phase (B = -.130, SE B = .029, β = -.496, p < .001) and 
the transfer phase (B = -.122, SE B = .034, β = -.424, p < .01). As prior knowledge increased, 
mental effort invested while working on the learning tasks and transfer tasks decreased.  
 Time-on-task 
In order to exclude possible confounding effects of differences in time spent working on 
tasks, the effects of time-on-task were also investigated. Main effects of prior knowledge (B = 
2.790, SE B = .944, β = .335, p < .01) and prior knowledge activation strategy (B = 10.315, SE B 
= 4.648, β = .249, p < .05) were found on time-on-task on the transfer tasks. More specifically, 
time-on-task spent working on transfer tasks increased with increasing prior knowledge. 
Furthermore, prior knowledge activation by means of perspective taking resulted in higher time-
on-task spent working on transfer tasks than prior knowledge activation through mobilisation 
(see Table 1). The absence of a significant interaction effect on time-on-task implies that the 
interaction effect between prior knowledge and activation strategy on learning task performance 
was not influenced by differences in time-on-task.  
Activated Knowledge 
 The think-aloud protocols registered in a subset of all participants were investigated to 
gain more insights into the knowledge that was activated by participants. Table 2 provides the 
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range, means, and standard deviations of the number of concepts, relations, and correct relations 
generated in the think-aloud protocols. A main effect of prior knowledge was found on the 
number of concepts (B = .971, SE B = .247, β = .795, p < .01), relations (B = 1.050, SE B = .221, 
β = .845, p < .01), and correct relations (B = .944, SE B = .225, β = .814, p < .01). As prior 
knowledge increased, participants activated more concepts, more relations, and more correct 
relations in the think-aloud protocols, that is, participants with higher levels of prior knowledge 
activated more and more correct prior knowledge than participants with lower levels of prior 
knowledge.  
[Insert Table 2 about here] 
Discussion 
The main goal of this study was to investigate the effects of two prior knowledge 
activation strategies (i.e., mobilisation and perspective taking) on learning depending on 
learners’ prior knowledge. Results showed that the effectiveness in terms of performance of a 
specific activation strategy was influenced by the amount of prior domain knowledge learners 
already possessed. As expected, at lower levels of prior knowledge, learning task performance 
benefitted most if learners’ prior knowledge was activated by means of mobilisation. With 
increasing prior knowledge, the effectiveness of mobilisation diminished and eventually reversed 
to perspective taking becoming the most effective activation strategy.  
The results of this study seem to indicate that aligning the activation strategy to learners’ 
prior knowledge supports the learning of new information but not the use and application of this 
information. Learning benefits if prior knowledge activation is tailored to learners’ prior 
knowledge as was shown by a higher performance while working on the learning tasks. 
However, the use and application of the newly learned information did not seem to benefit from 
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aligning prior knowledge activation to learners’ prior knowledge since no beneficial effects were 
found in the transfer phase. The learning phase might have been too short to foster understanding 
of the principles learned, which would explain the absence of beneficial effects if learners had to 
apply the principles while working on the transfer tasks.   
In addition to the finding that aligning prior knowledge activation to learners’ prior 
knowledge benefits learning, results also showed that learners learn more effectively and 
efficiently as prior knowledge increases. More specifically, performance increased and mental 
effort decreased with increasing prior knowledge. In addition, learners generated more concepts 
and more (correct) relations in the think-aloud protocols as prior knowledge increased.  
A limitation of this study is the relatively low number of participants. This might have 
had negative effects on the statistical power. Furthermore, although most item-total correlations 
were acceptable (r ≥ .300, see Field, 2005), the reliability of the transfer tasks was relatively low 
(i.e., α = .59). This seems to indicate that not all transfer tasks assessed learners’ knowledge and 
understanding of the electrical system and the functioning of the heart. Finally, it was difficult to 
determine whether participants were able to keep the perspective of the blood cell while 
activating their prior knowledge. In most think-aloud protocols, the blood cell was not explicitly 
mentioned. Therefore, it cannot be excluded that some participants did not follow the perspective 
taking instructions, which may imply that their activation process was similar to that of 
participants in the mobilisation condition. This should be more closely controlled for in future 
studies, for example, by asking participants afterwards how difficult it was to take and keep the 
assigned perspective in mind during prior knowledge activation. 
 A practical implication that follows from this study is that activating learners’ prior 
knowledge is beneficial for learning because it provides learners with a framework in which new 
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information provided by teachers or learning materials can be integrated. However, the activation 
of prior knowledge should be aligned to what learners already know about a certain topic. If 
learners are still novices in the domain, a bottom-up oriented strategy such as mobilisation 
should be used to provide learners with a relevant context to elaborate on their limited prior 
knowledge. With increasing prior knowledge, learners benefit most from a top-down oriented 
strategy such as perspective taking, which helps them to further refine their already elaborated 
knowledge base.  
Future research may further explore the effects of mobilisation and perspective taking to 
provide more insights about the conditions in which these strategies are effective. In this study, 
the beneficial effects were confined to the learning phase. This implies that there is room for 
adapting and improving the use of these strategies in order to obtain long-term learning gains. 
Another interesting line of future research is related to the investigation of other prior knowledge 
activation strategies such as problem-based discussion or self-explanation. Is collaboratively 
discussing a problem about, for example, heart failure an effective strategy to activate learners’ 
prior knowledge about the circulatory system? And assuming that the group discussing the 
problem consists of learners with different levels of prior knowledge, which members of the 
group (i.e., low, intermediate, or high prior knowledge learners) benefit most from this 
collaborative process of prior knowledge activation? Furthermore, because some learners might 
be provided with new information through problem-based discussion, it is important to 
investigate how genuine prior knowledge activation can be distinguished from learning from 
information provided by group members.  
In sum, the present study provided evidence that the effectiveness of mobilisation and 
perspective taking is influenced by learners’ prior domain knowledge. Aligning the activation 
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strategy to what learners already know about a certain topic strengthens the beneficial effects of 
prior knowledge activation on learning.  
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Appendix 
Types of Completion Problems 
The heart cycle consists of several phases and activities. Starting with the diastolic phase 
of the heart, which activities occur during one heart cycle? 
Type I: 
Complete solution steps 
1) blood flowing from atria 
    to ventricles 
2) electrical activity in        
    sinus node 
3) contraction of atria 
4) electrical activity in   
    atrioventricular node 
5) 
6) 
7) 
Type II: 
Rearrange solution steps 
1) closing of  
    atrioventricular valves 
2) blood flowing from atria  
    to ventricles 
3) contraction of ventricles 
4) opening of arterial valves 
5) electrical activity in    
    atrioventricular node 
6) contraction of atria 
7) electrical activity in   
    sinus node 
 
Correct solution 
1) blood flowing from atria  
    to ventricles 
2) electrical activity in sinus  
    node 
3) contraction of atria 
4) electrical activity in  
    atrioventricular node 
5) contraction of ventricles 
6) closing of        
    atrioventricular valves 
7) opening of arterial valves 
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Table 1    
Means and Standard Deviations for Performance, Mental Effort, and Time-on-Task  
 Mobilisation Perspective taking 
 M SD M SD 
Performance learning phase 2.37 1.23 2.80 1.43 
Performance transfer phase 1.96 1.18 2.37 1.19 
Mental effort learning phase 5.46 1.22 5.49 1.42 
Mental effort transfer phase 5.88 1.33 5.99 1.58 
Time-on-task learning phase (sec.) 126 41 146 47 
Time-on-task transfer phase (sec.) 110 36 133 44 
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Table 2  
Range, Means, and Standard Deviations for the Number of Concepts, Relations, and Correct 
Relations in the Think-Aloud Protocols 
 Range M SD 
Concepts 0 - 23 10.27 7.99 
Relations 0 - 23 6.55 8.13 
Correct relations 0 - 23 5.45 7.59 
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Figure captions 
Figure 1. Picture used to activate prior knowledge about the electrical system and the 
functioning of the heart. 
Figure 2. Interaction effect between prior knowledge and prior knowledge activation strategy on 
learning task performance. 
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